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Abstract of the contribution: This contribution proposes to updates the “UE Context Release in AN procedure”.
Discussion
In the SA2 #122, it was agreed that the AMF does not store the PDU Session State to comply with MM-SM separation principle. Since the AMF does not store the PDU Session State, the AMF does not know which SMF to inform in case the UE Context in AN is released. The AMF may rely on the following information to identify the PDU Session ID(s) that need to be updated.
Solution 1: The SMF explicitly subscribes to Namf_EventExposure_Subscribe service, for CM-IDLE state change event, when the PDU session is established or activated. The subscription of this service should be per UE and per (R)AN. The SMF may explicitly unsubscribe this service when all the PDU sessions are deactivated.
Solution 2: The AMF subscribes to Nsmf_PDUSession_Subscribe service. Whenever a PDU session changes state (Activated or Deactivated), the SMF notifies the subscribed AMF.

Solution 3: When the (R)AN requests UE Context Release, the (R)AN includes the PDU Session ID(s) being served by this (R)AN.
Table 1: Solution comparison

	Solution
	Description
	Signalling messages

	Solution 1
	1 mobility event notification from AMF to SMF for CM-IDLE state, even the SMF serves multiple PDU sessions.
SMF needs to subscribe/unsubscribe to a specific mobility event (UE enters CM-IDLE state) services of AMF.
	- For each SMF: Explicit Subscribe messages when the SMF serves at least 1 activated PDU session. Can be implemented during PDU session establishment and activation.
- For each SMF: Explicit Unsubscribe messages when SMF does not serve any activated PDU sessions.

	Solution 2
	AMF knows PDU Session State

The AMF actually stores the PDU Session State, which violates MM-SM principle.


	- For each PDU session: AMF Subscribe/Unsubscribe message for each PDU session establishment/release.
- For each PDU session: Notify messages from SMF to AMF when the PDU sessions change state.

	Solution 3
	AMF knows PDU Session IDs in order to send PDU Session Update request to the SMF
If the AMF initiates UE Context Release, the AMF notifies (R)AN to initiate the UE Context Release procedure.
	- No additional messages.


From the above comparison, Solution 3 is simple and requires less signalling overhead, and also follows MM-SM separation principle.

In additional to the above solution, it is suggested to change the name of the procedure to a more general name. 
· The UE Context Release in the AN procedure includes 3 operations: (1) UE Context Release in the (R)AN (which is a (R)AN specific procedure), N2 Release (involving both (R)AN and CN), N3 Release in UPF (CN-specific procedure). The name “UE Context Release in the AN procedure” refers to only the (R)AN-specific procedure. It is preferred to have another name that is related to both CN and (R)AN. 
· It can be confusing and ambiguous when the “UE Context Release in the AN” phrase is used in this procedure and is referred to in some other clauses as it may be either a step or a procedure.
It is hence proposed to change the name of the procedure to “N2 Release procedure”.
We also propose to remove the Editor’s Notes based on the SBA implementation and handling of GBR QoS flows.
Proposal
Proposal 1: Change “UE Context Release in the AN procedure” to “N2 Release procedure”.

Proposal 2: For both RAN triggered and AMF triggered, the AMF requests (R)AN to quickly release the UE context and the radio resources.
Proposal 3: After receiving the AMF request, the (R)AN releases the RRC signalling and radio resources. In parallel, the (R)AN sends to AMF and N2 UE Context Release Complete message including the list of PDU Session IDs that (R)AN served so that the 5GC can quickly deactivate the UP in the UPF. Based on the PDU Session IDs sent from (R)AN, the AMF requests serving SMF to deactivate UP in the 5GC.

Proposal 4: The AMF uses Nsmf_PDUSession_UpdateSMContext to request SMF deactivating N3 in UPF.

Proposal 5: The treatment of GBR QoS Flows during N2 Release procedure follows the QoS discussion in TS 23.501, clause 5.7 “QoS model”.

The following changes are proposed for TS 23.502.

* * * * Start of 1st Changes * * * *
4.2.6
-NAS signalling connection release
This procedure is used to release the logical N2-AP signalling connection and the associated N3 User Plane connections, and (R)AN RRC signalling and resources.
When the N2-AP signalling connection is lost due to (R)AN or AMF failure, the NAS signalling connection  release in the AN procedure is performed locally by the AMF or the (R)AN as described in the procedure flow below without using or relying on any of the signalling shown between (R)AN and AMF. The NAS signalling connection release in the AN causes all PDU sessions of the UE to be deactivated.

The initiation of UE context release in the (R)AN procedure may be due to:
-
(R)AN-initiated with cause e.g. O&M Intervention, Unspecified Failure, (R)AN (e.g. Radio) Link Failure, User Inactivity, Release due to UE generated signalling connection release, etc.; or

-
AMF-initiated with cause e.g. Unspecified Failure, etc.

Both (R)AN-initiated and AMF-initiated NAS signalling connection release procedures are shown in Figure 4.2.6-1.

For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.
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Figure 4.2.6-1: NAS signalling connection releaseprocedure

1.
If there is some confirmed (R)AN conditions (e.g. Radio Link Failure), or for other (R)AN internal reason, the (R)AN may decide to initiate the UE context release in the (R)AN. In this case, the (R)AN sends an N2 UE Context Release Request (Cause, List of PDU Session ID(s) with active N3 user plane) message to the AMF. Cause indicates the reason for the release (e.g. AN Link Failure, O&M intervention, unspecified failure, etc.). The List of PDU Session ID(s) indicates the PDU sessions served by (R)AN of the UE. This step is described in TS 38.413 [10], clause 8.3.2 “UE Context Release Request (gNB initiated)”.

2.
AMF to (R)AN: If the AMF receives the N2 UE Context Release Request message or due to an internal AMF event, the AMF sends an N2 UE Context Release Request(Cause) to the (R)AN. The Cause indicates either the Cause from (R)AN in step 1 or the Cause due to an AMF internal event. In case the (R)AN is a 3GPP RAN this step is described in detail in TS 38.413 [10], clause 8.3.3 “UE Context Release (AMF initiated)”. In case the (R)AN is an N3IWF this step is described in clause 4.12.
3.
[Conditional] If the (R)AN connection (e.g. RRC connection) with the UE is not already released (step 1), the (R)AN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context. 
4.
The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane) message to the AMF. The List of PDU Session ID(s) indicates the PDU sessions served by (R)AN of the UE. The N2 signalling connection between the AMF and the (R)AN for that UE is released.
This step shall be performed promptly after step 2, i.e. it shall not be delayed, for example, in situations where the UE does not acknowledge the RRC Connection Release.
5.
[Conditional] AMF to SMF: For each of the PDU sessions in the N2 UE Context Release Complete,, the AMF invokes Nsmf_PDUSession_UpdateSMContext(PDU Session ID, PDU Session Deactivation, Cause). . The Cause in step 5 is the same Cause in step 2. If List of PDU Session ID(s) with active N3 user plane is included in step 1b, the step 5 to 7 are performed before step 2.


6a
[Conditional] SMF to UPF: N4 Session Modification Request (AN tunnel info to be removed, Buffering on/off).


The SMF initiates an N4 Session Modification procedure indicating the need to remove AN Tunnel Info.  Buffering on/off indicates whether the UPF shall buffer incoming DL PDU or not.


See clause 4.4 for more details.
The treatment of GBR QoS flows follow TS 23.501 [2], clause 5.7 “QoS model”.
6b.
[Conditional] UPF to SMF: N4 Session Modification Response acknowledging the SMF request.


See clause 4.4 for more details.
7.
[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Ack for step 5.. When the AMF receives all acknowledgment from the SMF(s), the AMF enters CM-IDLE state.






* * * * End of 1st Changes * * * *
This change is to add reference to RAN3 TS 38.413

* * * * Start of 2nd Change * * * *
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6. Release of signaling path over the AN
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1b. N2 UE Context Release Request
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5. N2 UE Context Release Command







7. N2 UE Context Release Complete
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2. N11 PDU session deactivation Request







4. N11 PDU session deactivation Response







3a. N4 Session Modification Request







3b. N4 Session modification Response
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3. (R)AN Connection Release











1a. (R)AN Connection Release







1b. N2 UE Context Release Request 
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2. N2 UE Context Release Command
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5. Nsmf_PDUSession_UpdateSMContext







6a. N4 Session Modification Request







6b. N4 Session modification Response







7. Nsmf_ PDUSession_UpdateSMContext Ack












